Light and scanning electron microscopic study of cerebellar cortex of teleost fishes.
The teleostean cerebellar cortex has been studied with respect to its cytoarchitectonic arrangement and intracortical neuronal circuits. Samples of fish cerebellum were fixed either by immersion of vascular perfusion in 5% glutaraldehyde solution and processed for light and scanning electron microscopy. The cerebellar cortex shows four distinct layers: granular; fibrous stratum; Purkinje cell; and molecular layers. In the granular layer, mossy and climbing fiber glomeruli were characterized. The mossy glomerular region appeared as polygonal, round or ovoid clews formed by the convergence of up to 17 dendritic profiles upon a thick mossy fiber branch. The "en passant" nature of mossy fiber-granule cell dendrite synaptic relationship was clearly appreciated. The climbing fibers showed tendril and glomerular collaterals. The latter form thin, elongated glomeruli. Remnants of a neuroglial envelope were observed in the mossy fiber glomeruli but are apparently absent from the climbing fiber glomeruli. The beaded-shape Golgi cell axonal ramifications were observed participating in the formation of both glomerular types. Velate protoplasmic astrocytes and oligodendrocytes were also identified. The fibrous stratum appeared to be formed by compact bundles of thick and think myelinated axons, running horizontally beneath the Purkinje cell layer and apparently belonging to ascending climbing fibers and descending Purkinje cell axons. At the Purkinje cell layer a selective removal of Bergmann glial cells was observed allowing the visualization of the pericellular basket and the pinceaux. Climbing fiber stems and their tendril collaterals were seen on their way to the molecular layer ascending parallel to the Purkinje dendritic ramifications. Stellate neuron processes were found passing through the fan-like arborescence of Purkinje cell dendrites.